UNCLASSIFIED

AD NUMBER
AD499529
CLASSIFICATION CHANGES
TO. UNCLASSI FI ED
FROM: CONFI DENTI AL
LIMITATION CHANGES

TO:
Approved for public release; distribution is
unlimted. Docunent partially illegible.
FROM:

Distribution authorized to U S. Gov't. agencies
and their contractors;

Adm ni strative/ Operational Use; 25 MAR 1952.

O her requests shall be referred to Naval

Provi ng G ound, Dahl gren, VA Docunent
partially illegible.

AUTHORITY

USNSWC [tr 7 Jul 1975 ; USNSWC |tr 7 Jul 1975

THISPAGE ISUNCLASSIFIED




U. S. NAYAL PROVING GROUND
DAHLGREN, VIRG!NIA

REPORT NO. 937

TEST AND DEVELOPMENT OF
3"/70 AA PROBERT PROJECTILES
4Oth Partial Report

TEST OF 3"/70 AA PROJECTILES
FIRED IN GUN WITH OILY BORE

Task

s G

P

APR 4 95

FINAL Report As-;ignment NPG=-Re5a=21=1=52

Copy No. 11 Classificati
SEC

i ,.4»" SN




S 9 C A
q‘-ﬁ NPG REPORT NO, 937

Test of 3"/70 AA Projectiles Pired in Oun with Oily Bore

RARL A
SX0pSIS

1, Twelve (12) 3"/70 AA Projectiles Type Ex 24 Mod 9 were fired
for recovery in the 3"/70 ;un Type G Mod 9 No, 24581, The subject
gun, although having been fired only 554 equivalent service
rounds, was in a dbadly worn condition due to spiral wear,

2, The worn barrel was oiled with Navy Symbol 5190 oil to
deternine the effect on the rotating bands and the spin rate on
the 3"/70 AA Projectiles,

3¢ The firing was conducted in groups of three rounds each
the bore of the gun being oiled prior to the firing of the }1rst
round of each group,

4, It is concluded that the preseénce of oil in the bore of a
3"/70 G=9 gun decreases band wear,
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CONFIDENTIAL NPG REPORT NO, 937
Test of 3"/70 AA Projectiles Fired in Gun with Oily Bore

PART B
LNTRODUCTION

1, AUTHORITY:
This program was authorized by reference (a),
2. REFERENCES:

a., BUORD 1ltr S74-1(3")ReSa~-JHM:icmj Ser 26029 of
" 21 September 1951 to NAVPROV
b, NPG Report No, 750 of 20 March 1951
c. BUORD Sk No, 328486 3"/70 AA Projoctile Type
Ex 24 Mod 9

3. BACKGROUND:

The Bureau of Ordnance requested a spcecial firing program,
as outlined in roference (a), of Ex 24 Mod 9 projectiles in gun
Type G Mod 9 No, 24581, this gun bcing in a badly worn condition

although having fired only 554 equivalent service rounds,
All rounds were to be fired for spin and recovery, with a charge
of any available 3"/70 cool powder such as to give a velocity of

3400 ft./sec, in a now gun,

4, OBJECT OF TiST:

Tho object of this tost was to determine the effects of an
oily bore on rotating bands and spin rate of 3"/70 AA projectiles,

5. PERIOD OF TEST:

a, Date of Directive 21 September 1951

b, Date Test Commenced 30 October 1951

¢. Date Test Complotod 9 November 1951
CONFIDENTIAL

SEBCURITY INFORMATION 3
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EARL C
REIALLS OF ILS1

6, DESCRIPTION OF ITEM UNDER TEST$

a, Projoctilos 3"/70 AA projcetile Typc Ex 24 Mod 9
manufactured in accordance with rofcrence (e¢), inert loaded,
and asscmblod with flat-noscd dummy nosc plugs (Figure 14),

b, Gun: The 3"/70 gun barrcl Typo G Mod 9 No, 24581 has
Y049 constant dopth rifling with a 1 in 25 calibor twist, and
also has the long run-up similar to the Type G Mod 7 barrecl,
The subjcet barrcl is in a badly worn condition duc to spiral
wear,

7 PROCEDURE

Twolve (12) 3"/70 AA projoctilos Type Ex 24 Mod 9 werc
prcpared for rccovery firing in the Type G Mod 9 gun, the charge
woight beini such as to give a vclocity of 3400 ft./scc, in a
ncw gun, All progoctilos wore cpsom salt loaded to a weight of
15 1bs, and fittecd with flat nosc plugs (Figurc 14), Tho ogivo
of cach projoctilc was marked wit a scridbe mark to determine
thc loading position in the gun, and cach projcctilc rubber
crimped in tho casc, Ordinarily thc rounds arc placcd in the
gun vwith the seribc mark at 12 o'clock but duec to thec instrue-
mcentation it was impossiblc to do this in all casos, The o'clock
position of cath grojoctilo was notcd and marked on thc round
after rccovery, Tho vicwy on the left in the after firing
photographs (Figurcs 2-13, inclusive) roprescnts the 12 o'clock
position, In prcparing the gun for firing, a bristlc~hcad
spongc was saturatod with Navy Symbol 5190 oil and passed twice,
forvard and back, through tho cntirc longth of thc bore, Aftor
cach such oiling a threc round group was fired for reccovery.
8pin was moasurcd by thc wirc imprcssion mcthod (doscridod in
Appondix (D)), Prossuro-timo records and tangontial strain -
ga;o rcadings trore taken on all rounds with the oxception of

ound No, 897 (Figurc 9). On this round tho P-T gago lcads
wore cut prior to firing,

CONFIDENTIAL
S8ECURITY INFORMATION 4
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8. RESULTS AND DISCUSSION:

Conglete dboforo and aftor firing data are given in Tabdble I

(Appendix (A)) and photographs of the projoctilos are includod

as Figures 1l-13, inclusive, Prossuro-timec and barrol strain

moasurcmonts arc includod as Table II (Appendix (C)), Photo-

{:: hsiof'tho oscillograph rocords arc included as Figures 15-17,
usive,

The rusults shown in Tablo I indicatoc that/full spin was
obtrined with tho borc in an oily condition, whercas somo loss’
of spin occurrod in thc succceding rounds of cach firing group,
Tho third round of ocach group gave in all cascs slightly highor
spin than tho sccond, Tho rocovoroed projoctilcs show considerabdle
band woar for tho first round in cach group, and complcto band
woear for all othor rounds, Barrocl strains, as would bo oxpocted,
wore highor for the rounds with oily borc, by about 45% (pock),
In flight tho projoetilcs showod only slight disporsion and yaw, ~

A grevious tost of tho offcet of an otly borc, fired in a
now G=1 gun and rcportcd in rcforcnce (b), gave similnr rosults.

RARID
CONCLUSIONS

9., It is concludod thats

The proscnce of oil in the borc of =~ 3"/70 G-9 gun docrcascs
band woar,
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W. 0. TAYLOR, Ordnzanee Engincor,
Terminel Ballistics Department

This rcport was revicwod bys
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m-76911 2 November 1951 OCONFIDENTIAL
3%/70 AA Projeetile Typ;ilx 2l.1lod 9 before firing.
gure
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NP9-46912 9 November 1951 CONFIDENTIAL
Three views (120° apart) of recovered 3"/70 AA Projectile
Type Ex 24 Mod 9. ProJoo;ilo Noé 890 (oily bore).
gure



NP9-46913 , 9 November 1951 CONFIDENTIAL
Three views (120° apart) of recovered 3"/70 AA Projectile
Type Ex 24 Mod 9, Projectile No., 891 (dry bore).
Figure 3



NP9=46914 9 November 1951 CONFIDENTIAL
Three views (120° apart) of recovered 3"/70 AA ProjJectile
Type Ex 2/, Mod 9. ProJec;iilo No. 892 (dry bore).
gure &



NP9-46915 9 November 1951 CONFIDENTIAL
Three views (120° apart) of recovered 3"/70 AA Projectile
Type Bx 24 Mod 9. ProJeo;ile No. 893 (oily bore).
gure 5
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NP9-46916 9 November 1951 CONFIDENTIAL
Three views (120° apart) of recovered 3"/70 AA Projectile
Type Ex 24 Mod 9. Projectile No. 894 (dry bore).
Pigure 6



NP9=46917 9 November 1951 CONFIDENTIAL
Three views (120° apart) of recovered 3"/70 AA Projectile
Type Ex 24 Mod 9. Projoo;ilo No'.’ 895 (dry bore).
gure
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NP9-46918 9 November 1951 CONFIDENTIAL
Three views (120° apart) of recovered 3/70 AA Projectile

Type Ex 2, Mod 9. Projectile No. 896 (oily bore).
Figure 8



NP9=46919 9 Novembder 1951 CONFIDENTIAL
Three views (120° apart) of recovered 3"/70 AA Projeotile
Type Ex 24 Mod 9. ProJootilo N°§ 897 (4ary bore).,
Figire



NP9-46920 9 November 1951 CONFIDENTIAL
Three views (120° apart) of reocovered 3"/70 AA Projeotile
Type Ex 24 Mod §. Projeotile No. 898 (dry bdore).
Figure 10



NP9-46921 9 November 1951 CONFIDENTIAL
Three views (120° apart) of recovered 3*/70 AA Projectile
Type Ex 24 Mod 9. Projeotile No, 899 (oily bore).
Figure 11



9 November 1951 CONFIDENTIAL
3"/70 AA Projectile

NP9-4,6922

Three views (120° apart) of recovered

Type Ex 2/ Mod 9. Projeotile No. 900 (ary bore).
Figure 12



NP9-4,6923 9 November 1951 CONFIDENT IAL
Three views (120° apart) of recovered 3"/70 AA Projectile
Type Bx 24 Mod 9. Projeotile No. 901 (ary bore).
Figure 13
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ZARLE 11

BARREL STRAIN
DATA OBTAINED ON -
3"/70 Gun, Typc G, Mod 9, No, 24581

Dato Firod: 9 Novombor 1951

BARREL STRAINS (/l/- in/in)

Mt mrum Gage Locations (Inchos from Mugzlo)
Prossurc oV 300 —yon
Bounds _(PSI) _ Poak PRlotoaw Poak Platosy Peak  Plateay
1 - 883 794 935 523 431 423
2+ 51,200 1003 783 1018 500 758 439
3 51,600 782 718 553 506 483 465

51,600 773 718 500 477 382 362
e 56,300 1025 794 833 523 730 470

952,500 753 712 506 471 423 3954
7 51,000 765 736 530 494 429 412
8* 56,000 842 782 712 500 623 441
9 - 712 694 518 494 476 441
10 49,000 759 712 569 506 442 418
11* 47,200 806 765 677 600 659 523
12 54,600 972 836 523 453 453 429
13 51,500 730 712 488 453 418 335

* 011 in gun bore

CONFIDENTIAL
SECURITY INFORMATION APPENDIX C



NP9-46755 CONFIDENTIAL
(Security Information)

3n/70 GUN TYPE G, MOD. +, NC. 2,581

PRESSURE-TIME uand Bakhzl oo N CALURENENTO

v
PIMING MARKS - 1000 Crs; .Aal' ~Li CcATION OTEPS 2.0 OHMS
READING FROM TOP TO BOTIOM:

i

KROUNDS .,

.5. NAVAL PROVING GROUND 9 NOVEMBrR 1951




NP9-46756 CONFIDENTIAL
(security Information)

3"/70 GUN, TYPE G, MOD. 9, NO. 24581
PRESSURE-TIME and BAKREL O0haIN Meao UREMENTS
TIMING MARKS - 1000 CPS; MAXIMUM ._li......N STEPS 2.0 OHMS
R&ADING FROM TOP TO BOTTOM:
ROUNDS 5, o, /, & 8.

R U.S. NAVAL PROVING GROUND 9 NOVEMBER 1951




NPO=46757 cuUNFLIUEN 1
. (L:‘Q-ity Information)

3"/70 GUN, TYPE G, MOD. 9, NO. 24581

PRESSURE-TIME and BARKEL STicAIN MEAGUREMENTS
TIMING MARKS - 1000 CPS; MAXIMUM C..LIFRATION STEPS 2.0 OHMS
READING FROM TOF T0O BOTTOM:
ROUNDS 9, 17, 11, 12, & 13.

U.S. NAVAL PROVING GROUND
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Tixe Imnroasdon Mothed of Retormining Snin

Two sercons arc sot up 4175 apart, cach scroon consisting
of a mctnl framo with wood inscrts, holding an array of parallol
cquidistant vortical coppor wiros, Tho spacing of tho wires 1s
1/2" for tho first scrocn rnd 3/4" for tho scecond, The projcctilo
is fitted with 2 flatenoscd dummy noso plug or thc oquivalont,
80 that aftor passing th;ough tho scrocns it becars tvo sots of
improssions of tho wircs, Tho angle botwoon tho two sots of
impressions is mocasurcd and from this moasurcment tho rifling
of thc gun, tho muszlc volocity, and thc volocity at the spin
scrooens, is computod ths porcontage of nominal spin, It is
assumcd that ovor tpo short distances involved the spin rotarde-

ation is nogligibdle,

APPENDIX D
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